05EJWEW ELECTRONICS* INC. 
ENGINEERING CHANtt ORDER 


ECO NO. 

4<92^ 


FROOUCT AFFECTED 

oa- s 


DRAWINGS AFFECTED 
SC»Cn*nc illl* 2 . 


DESCRIPTION Of OWKE 


O<-0 


A'dTU : 



* I 


/9M> 0*^0 ns*, /a/ 

P#**U.iL \*(T» H81* 


I 


FOR CHANGE 

ro €UruN*rr Motse w*ftv cohtaou**- The >wt* 


/f/r flcT6^/< <- c®* mrt ***ctf *our»*C soux<-C. 

(ro* tyA»H.C y » *1 ovrw^ ^ /»< *i* ^ 


't- /*/ 


r-urij 


effectivity 

g nmjRE Mwoucnw only 

□ RETROFIT UNITS IN RWWCnW PM INVENTORY 

□ RETROFIT UNITS IN FIELD 

Q DRAWING CONNECTION ONLY; HARDWARE NOT AFFECTED 

(g etrxcF'r >f 




f1tC.H€U 

\-jmmrvr 




UaTT 



'V«/ 






OBERHflM ELECTRONICS, INC. 


ECO NO. 



3 


OAAWINGS AFFECTEO 




*"*rr jpo-fz 


5CRIPTI0N OF CHANGE 


7£*ttS£ Tosrr'O^ 


of. -a io\ vT?j©i 

*-/w?oi 

'* U30 / f ■3301 

'» a*o i 


cf /0.W i«j' 


cowmiA*c( P'+i o2t“ zLkM Uf C34 

C23 «TOAfcurcA»^C Ho a-T 0-2* jLojId C3 

**® WOK Ho o-T U?£ 

AWts p-3“i Y« ^S?K |9« <*oah>«-cH 4-o p,/v z. 

?31(r6aJ\) Ho 7? 3 5- 

A^h £26 ^\«a Ho p/^4 o^ U«P£ 

ct*AMSe (aAf** **jltoV) vj/3 A-o ^Iai / 


ASJ^FOR CHANGE 


/o *efa**rlr'c. i»Ocrc( fcytJ^ . 


rffii 


] FUTURE PROOUCTtON ONLY 
] RETROFIT UNITS IM PRODUCTION AND INVENTORY 
] RETROFIT UNITS IN FIELD 

^DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 






O0ERHE1M ELECTRONICS, INC. 
ENGINEERING CHANGE ORDER 


ECO NO. 
+OA- 


0RAVINGS AFFECTED 

OB-0 POT. Board 112 1*81 A 

ESCRIPTJON OF 04ANGE 

Reduce. output of S-Gv Supply. 


7DL05 



ROOUCT AFFECTED 

OB-8 


FOR CHANGE 


tr«'COC Kt ochvt c of K* FfO*b pa Htl poFi 


rvirr 


FUTURE PROOUCTION ONLY 

□ RETROFIT UNITS IN PROOUCTTCH MO INVENTORY 

□ RETROFIT UNITS IN F1ELO 

□ ©RAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 





OBERHEIM ELECTRONICS, INC. 
ENGINEERING CHANGE ORDER 


ECO NO. 
4-os 



RODUCT AFFECTED 


ORAWINGS AFFECTED 


OB-8 


OB-8 VOICE BOARD 1682 A 


ESCRIPTION OF CHANGE TL . , , , ,, , , 

1 h< 33 b 9 VCA i<, b'y paired and rht 33) (P M cohort a 

Hit software mod^la^o H<* aaipl^vd* .of Hi* envelope. A toff«, a »e 

vision A-^- «> po*terio*- b« I* staled. _ uMUS£:) _ 

31 ,ab»W< os/p^f «f 027 li ikt/Luxtvilf.d. i_R3flLii_xt!-*we‘I [~^ ] 

is*-*- *!>«*+ 2 D | "£^7 


2& f ® I 

Aon-)-* 


c “ r hr *i- 

'°' h Coni-* 




?EJ(MN FOR CHANGE 


Improve fe*pei a fort sfab‘i|ify and fracCin^ o F VCOZ filter c nv. modulation 


•;ffectivity 


□ FUTURE PRODUCTION ONLY 

(^RETROFIT UNITS IN PRODUCTION AND INVENTORY 

□ RETROFIT UNITS IN FIELD 

0 DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 










* £e.visei> /-S-8S 

0BERHE1N ELECTRONICS, INC. 
ENGINEERING CHANGE CROCR 


ECO NO 

4-0 £, 


RODUCT AFFECTED 


ORAWJNGS AFFECTED 


OB- 8 


00-8 VOtC£ BOARD 1682 A 


tSCRlrTION OF CHANGE 

Add a i&ttof between -5v and pm 2 of 033 (upp*' & vo««) 

A (oft«/«rC '(vlHtx A -4 o. p^vkrior mwfcF be and ofh-tt 

:al‘.b*oHorf of «rww« «4»r levf wiaF b« p^For^»d # 


ADDED 



REASON FOR CHANGE 

TJk. afffcef <al6r«ho*i rooli»’» of Ht« fc«rvu* tender tan correct" 

♦He TLtflT For pot*hv» or- ntcja/»r« ofict-. 


IFFECTIVITY 


Q FUTURE PRODUCTION ONLT 

(^RETROFIT UNITS [N PROOUCTICN ANO INVENTORY 

Q RETROFIT UNITS IN FIELO 

Q DRAWING CORRECTION ONLY; HAROHARE NOT AFFECTED 








V • 


CetRMElM ELECTRONICS. INC. 
ENGINEERING CHANGE ORDER 


ECO NO. 

4-01 


AFFECTED 


03-8 


;c^°R 


CHANGE 


DRAWINGS AFFECTEO 

SCH£MATIC 1679 A,5H££T 2. 

oa-8 PWXESSOfl BOAftD 



TO REDUCE POUER-OOUW GLITTLH AT OUTPUTS 


ECTIVITY 

I FUTURE PRODUCTICN ONLY 
RETROFIT UNITS IN PRODUCTION AND INVENTORY 
RETROFIT UNITS IN FlflO 

DRAWING CORRECTION CNLY; HAROWARE MOT AFFECTED 

KCniCFff A,fT£>£-£> 




ARTTOflTBY 


a-ir-ai 











NEv 


v fit? ft ft 100 { ft CftPft^ ro, < 

N ^W PftH.i\LLSL VW &3f 

\ 


REASON FOR CHANGE uj»£,vS> Sc’aU€NC£K /S C^/c'C r£t. 

CH *£V/S/0/y /I IKocl&s oA do*<oij 

r pfitcet ur //v 7^V(T no tea tT^NC><f^ ro,< ■ 

{?isrvKT/<z>N a ecort±~ We-f/v 


EFFECTIVITY 

□ FUTURE PRODUCTION ONLY 

Qretrofit UNITS IN PRODUCTION AND INVENTORY 

□ RETROFIT UNITS IN FIELD 

□ DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 

*ertfor/r *£v. >T non.c'ji * 


WRITTEN BY 


TSaTT 




APPROVED Br 


■DATE 





























OBERHEI* ELECTRONICS • INC. 
ENGINEERING CHANGE ORDER 


ECO NO. 

401 


^OOUCT AFFECTED 

0&- *3 

ORAWINGS AFFECTED 

IESCRIPT10N OF QiANGE 


ar>P ft Six nestsr s-x. c« £*<■» *c.c£ r<.*ces) 

4 0 V2.7. m.S^ts^A t^s +.7 
/5> fco AOS', 

% 

*» 


p MJH LMWvL 

to KtFf* c sc 2 . r*-Otn o-o-aso- s/**A.r° 
me SA~rc*TH w+«r n iet*±r*t>. 


ErFECTlYlTr 




0 FUTURE PRODUCTION ONLY 

fiJWO'i £V/1*S 

• l/lljti 

Q RETROFIT UNITS IN PRODUCTION ANO INVENTORY 




Q RETROFIT UNITS IN FIELD 



RTF" 

Q DRAWING CORRECTION ORLY; HARDWARE NOT AFFECTED 

□- 


0- 

llhdfr. 




DESCRIPTION CF CHANGE 


Keno ve ewn ***-*** ^ K£rs 

*»» fierce ^ 

$0Fr»jf**-£, eMom /H-0 —^'3. 

Eco$ 4*oS^ +oCj ^0*1 y^u^i fi*. **4*'hd. 


AS CM FOR CHANGE 


UR UIWUt 

rtj ,?D£> r** wrwr 3^>so (»«»? c ^ r ‘^ 
2L,i»77«*u *«c«*w r» 7*r rrrr ***~"t>w 


[FFECTIVITY 


£3 FUTURE PRODUCTION ONLY 

□ RETROFIT UNITS IN PRODUCTION ANO INVENTORY 

□ RETROFIT UNITS IN FIELD 

□ ORAWING CORRECT!ON ONLY; HARDWARE NOT AFFECTED 





08ERHEIM ELECTRONICS, INC. 
ENGINEERING CHANGE ORDER 


ECO NO. 



ODUCT AFFECTED 


OB-8 


DRAWINGS AFFECTED 


06*8 BEND SOX I6S0A SHEET I Of I 


ESCRIPTION OF OJANGE 


££#a ft*, 
C£V£« . f 



V/&&AT9 


FOR CHANGE 

- REMOVES NOISE MODULATION f£OM BENDER LEVER 


ifFECTIVITY 


FUTURE PRODUCTION ONLY 


0 RETROFIT UNITS IN PRODUCTION AND INVENTORY 
0 RETROFIT UNITS IN FIELD 

|~] 0RAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 









CBERHEIM ELECTRONICS, INC. 

ENGINEERING CHANGE ORDER 

ECO NL 

A-\*2- 

PRODUCT AFFECTED 

OB-S 


DRAWINGS AFFECTEO 

PROCESSOR BOAfLD- POWER SUPPL7 


1673 A SHEET 4-oFA 

DESCRIPTION OF CHANGE 






(2.ZF (=(LZk)C€ EECo *-4-Ol') 

REASCW FOR CHANGE " ^ 

WHEN THE NEW POWER SUPPLT TRANSFORMER (REF. 561 021 ) \S USED THIS CHUMS 
DECREASES THE OUTPUT" THUMP ON POU/ER OFF. 


EFFECTIVITY 

(2 FUTURE PRODUCTION ONLY 

□ RETROFIT UNITS IN PRODUCTION MO INVENTORY 

□ RETROFIT UNITS IN FIELD 

□ DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 

□ _ 


WRITTEN BY 


MICHEL DOIDIC 


mi-. 


\j\ I8/S3 








CBERHEIM ELECTRONICS, INC. 
ENGINEERING CHANGE ORDER 


ECO NO. 



PROOUCT AFFECTED 

DRAWINGS AFFECTED 


05-8 

VOICE BOARD 

1682A SHEET 2 OFi 



CN FOR CHANGE 

REnOVE LEAK. OF NC15E GENERATOR WHEN A VOICE IS GATED 


EFFECTIVITY - 
0 FUTURE PRODUCTION ONLY 

□ RETROFIT UNITS IN PROOUCTICN /WO INVENTORY 

□ RETROFIT UNITS IN FIELD 

0 DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 

□ _ 


WRITTEN BY 


MICHEL D01D1C 


/ i S/SE 

OATT 




I 





C6ERHEIM ELECTRONICS, INC. 
ENGINEERING CHANGE QROER 


ECO 



PRODUCT AFFECTED 


OB-8 


DRAWINGS AFFECTED 

/ 602 A voice- BOARD • 

2 FQLZ/4-fiDLE CONPICWATICM 


DESCRIPTION OF CHANGE 


2 PCLE 







<jfma 


REASON FOR CHANGE 

RESISTOR AT uxa6 PINS 10,18 MARKED Should 8E RX6I. 

CAPACITOR 7-Poue/i Pote CoNClCVRATIOM DSAu/iWC MARKED C20 'SHOULD 3E C 14 . 


EFFECTIVITY 


WRITTEN BY 


Q FUTURE PRODUCTION ONLY 

f~| RETROFIT UNITS IN PRODUCTION AND INVENTORY 

□ RETROFIT UNITS IN FIELD 

|2 DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 


PAUi- WH/7S 








ROOUCT AFFECTED 

OB-8 


■ESCRIPTION OF CHANGE 


C6ERHEIM ELECTRONICS. INC. 
ENGINEERING CHANGE OROER 


DRAWINGS AFFECTED 

SCHEMATIC 

1682. 6 08-8 v/oIC£ BOARD (upper) 


ECO NO. 

4-lS 



Chanda. CS&9 O.I^M^/aj-To Z.ZEItcTrolyTTc (upper Voteeon 



E^N FOR CHANGE 

To tliWinauJa. noiso. aTouTpvT" aT~ Io»-*j master voIua*« le.ve.1.3 


FFECTIVITY 

WRITTEN BY 

OATE 

^HJTURE PRODUCTION ONLY 

H RETROFIT UNITS IN PRODUCTION AND INVENTORY 

Z1 RETROFIT UNITS IN FIELD 

"RaruUj £-va.r\S 

\-lG-d3 

APPROVED BY 

DATE 

□ ORAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 
“1 • 

AAjQ- 

\-zn~93 


v-> —' 







0BERHE1M ELECTRONICS, INC. 
ENGINEERING CHANGE ORDER 


ECO NO. 



DUCT AFFECTED 

DRAWINGS AFFECTED 

OB-B 

16328 08-8 \Jo\ci. Boari 
lfct98 



iON FOR CHANGE . . 

To F,lT.r-ooT line (VCF^ 

ujK**» a. So^u«^c.tr(03JC) b ConnecToi. 


ICTIVITY 

FUTURE PRODUCTION ONLY 

RETROFIT UNITS IN PRODUCTION AND INVENTORY 
RETROFIT UNITS IN FIELD 

ORAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 

H 


WRITTEN BY 


/ j£ Ln d. V j 2 - 3-^3 




■- _ DAtr 

2 - 3-03 










OBERHEIM ELECTRONICS, INC. 

ECO NO. 

ENGINEERING CHANGE ORDER 

L- r 

4/7 

PROOUCT AFFECTED 

DRAWINGS AFFECTED 


OB-8 : 1 

ftrrmr r>Tt ah rtf* 

OB-3 VOICF BOARD 1682 B 3HCET3=f3 


DESCRIPTION OF CHANGE 



- ALSO: me 15 DELETED AND REPLACED B7 THE OTHER CELL OF THE TL081 (MJ* 


FOR CHANGE 

- RATIONALIZE THE C.iRCLMTER'/ 


EFFECTIVITY---- 

0 future production only r START WITH VOICE BOARD PC H5U 

□ RETROFIT UNITS IN PRODUCTION AND INVENTORY 
Q RETROFIT UNITS IN FIELD 

0DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 


WRITTEN 8Y • 

HICHtL DOQiO 


DATE 

2/ll/S3 


Approved by 


TatT 



C 3 












CBERHEIN ELECTRONICS, INC. 

ENGINEERING CHANGE ORDER 

DRAW1NGS AFFECTEO 

OB-8 VCiCE BOARD id3-3 S-ST 5*>F 

DESCRIPTION OF CHANGE 

SUiO CM KOI AHD RX23 ON VC02 BrCOHE 44.2 SC 1% 


PROOUCT AFrECTED 

Oft-i3 



REASON FOR CHANGE 

- BRING THE TRACKING TXJttH&K IN THE HlDPLC 



EFFECTIYITY 

FUTURE PRODUCTION ONLY, &TBRT WITH VOICE RflAfJ) PCIC2B 

□ retrofit units in production and inventory 


.MICHEL XOLD1C 


2/Ii/a 


□ RETROFIT UNITS IN FIELD 

□ DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTEO 






PRODUCT AFFECTED 

OB-8 


DESCRIPTION OF CHANGE 


w 


08ERHEIM ELECTRONICS, INC. 

ECO NO. 

ENGINEERING CHANGE OROER 

^13 


DRAWINGS AFFECTED 


06-5 VOICE BOARD 1682 A SMEET 3of 3 



- IMPROVES SYNCHRO SOUNP 


EFFECTIVITY 

WRITTEN BY 

DATE 

3 FUTURE PRODUCTION ONLY, START WITH VOICE BOARD PC IS5SB 

□ RETROFIT UNITS IN PRODUCTION AND INVENTORY 

□ RETROFIT UNITS IN FIELD 

MICHEL POIPIC 

z/n /s 3 



□ DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 

□ 











06ERHEIM ELECTRONICS. INC. 

ECO > 


ENGINEERING CHANGE ORDER 

•VI0 

PROOUCT AFFECTED 


ORAWINGS AFFECTED 

VOICE BOftRB I682B SHFcT 

l ,l.s 

OB-8 





DESCRIPTION OF CHANGE 


TUf VOlde SOflM? PRINTED CIRCUIT ISS3A IS SUPIXS? :V 
PRiNTtD CIRCUIT ICbSS 


ECO* 4-13 417 418 413 



mPUHSfJTrc 



REASON FOR CHANGE 

- F.£HCV=S . C\JT5 AND JUMPERS 



EFFECnvm 


-DITT 

gl FUTURE PRODUCTION ONLY 

HJCMR D Q'1)\C 

a/n/*> 

Q RETROFIT UNITS IN PRODUCTION AND INVENTORY 
□ RETROFIT UNITS IN FIELD 

apprSVLD -jt 

-cat r 

□ DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTEO 

\ 

a 

□- t - : — 

•' f 

X|l4 ,83 




CBEFOfEIH CLECTRCWICS. INC. 
ENGINEERING CHANGE ORDER 


ECO NO. 


42. \ 



AS^FWt CHANGE --- 

T° OS C t DfiTUVl CoirrKOL U/NIN LCD ofK 

wr* Kuo a s><s»j>f iCAHTir cou ajtc* cl*ck*/h£ of czvrt'jz. 


FECTIVITY - - 

J FUTURE PROOUCTION ONLY 

I] RETROFIT UNITS IN PRODUCTION ANO INVENTORY 

1 RETROFIT UNITS IN HELD 

3 DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 




jAwCi':'iC; 6 H 

EV^ #4^3 


OBERHEIH ELECTRONICS. INC. 

ECO NO. 

ENGINEERING CHANGE ORDER 

42. *2- 

'RQOUCT AFFECTED 

DRAWINGS AFFECTED 


OB’S 

OB-8 voice 50 HR.D Icc 25 

SHEET 2 


fcSCRIPTIQN OF OiAMGE 


*51 IOOK 

l J /« are. SO/2. Mokkoa 

bch4/t«* 

U«/f< o^cl r^o*y . 

R52 or. rlie 

low#*- a»J b«7 «*•«■ orv/ 

.'•o'J v or% 



— IMPROVES r.ftT 7 _*IN 6 OP TIDING BETWEEN ENVELOPES CP U??£» 
&ND IOWBK TRA't. 


£3 FUTURE PRODUCT ION ONLY 

□ retrofit units in production and inventory 

□ RETROFIT UNITS IN FIELD 

□ DRAWIN6 CORRECTION ONLY; HARDWARE NOT AFFECTED 


raiiilJRI 


m^uri :oidi«i 




3 / 10 / 8 ! 








J/W c c -_i ce .2 V €TC« d 4 2>f 

CBERHEIM ELECTRONICS, INC. 
ENGINEERING CHANGE ORDER 


ECO NO. 

423 


PROOUCT AFFECTED 


OB - S 


DESCRIPTION OF CHANGE 


DRAWINGS AFFECTED 

It 74 8 - r / 
/t 79 C - <£. 


1 /VttS 


SVCL/L-J} & 



KASCN FOR CHANGE 

GP Pisf>' C.»**ClnT To /**/*£ •s€&T*A~r 
■7V<Aj-or/r GSP9CJ*Lu+t AT So ^a. 


EFFECT1VITT 


^FUTURE PRODUCT!CN ONLY 

El RETROFIT UNITS IN PRODUCTION AND INVENTORY 

El RETROFIT UNITS IN FIELD 

□ ORAVINC CORRECTION ONLY; HARDWARE NOT AFFECTED 







(BERHEIN ELECTRONICS, INC. 

ECO NO. 

ENGINEERING CHANGE ORDER 

4-Z4- 

•ROOUCT AFFECTED 

DRAWINGS AFFECTED 


OB-8 

PROCESSOR BOARD 16735 

jHEVT I0FV 



SEASON FOR CHANGE 

TO AVOID POSSIBLE NEHOR.N DROP CAUSED SV SHORT P0\1/E* D^OP 


EFFECT1VITY 

□ FUTURE production only 

g RETROFIT UNITS IN PRODUCTION WO INVENTORY 

□ RETROFIT UNITS IN FIELD 

□ DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 

□ - 


WRITTEN BY 

(iim. P01P16 


DATE 


AA-& 


y «/ 3 ’ 


TRTT 












OBERNEIH ELECTRONICS. INC. 
EN61NEER1NG CHANGE ORDEA 


DRAWINGS AFFECTED 

NONE 


JESCRIPT1QN OF Qi ANGE 

ttHOVE hFtertS *5-0, A5-1, AS-2 , A3-3 FRCtt 
40CKFT U2I THROUGH U2>, AND REPLAC* «/l7H NSW/ 
SOFTWARE EPROMS A*-0, AM / A<-2 / AH 


' ‘ROOUCT AFFECTED 

OB-8 


ECO NO. 

4-2-S 


-*- 

REASON R3R. CHANGE 


The -ortion -o adds t«o new *«*tur«s tc the <«ri;on ~Z: 


-A) Everv time a cassette is recorOBC »ro.n on QD-S. the envelops o-rae 

/aluos of this very machine are stereo at the end •;» tr.e e-ten trara or. 

‘When this cassette la playec back the envoloou jMset .•lue« .«a. 
u« retrt veo from tn.» cassette. To So so. you must hold -row. n.nwi taneeuBl . 
the at.: following switches and then puo.i Fl_Ar . 

CSC! ON . QSCC HALF . CSC! FULL . NOISE . 4 -CLE . ."RAC* 

This feature Lata .ou save the anvalcaa Offset J-c- be-c? ; cu cr«,:ca 
tha oatterv cr - memerv chip and in a i«or* genera, w*. •n.ti.na .«u . *.:ar,tf . 
sar-ica an C3-5. It also gives to the user in# oosii'j:- itr: .r; mu 
*n.oioao cf‘dec value after an unfortunate «#aor. «Jr«. 


-g* The program cata mav be reim ti al l =ad 1 : 1 ? -t the first JC.«f r cm. 

To Cc so. the me .nor. protect switch iiiust be off «n c .cu aust hold Jcwn 
^^•nul taneousl v the or ogr am 1 to S switches anc than push 5”LI r -so -ov.r 
■ 1 flow ... . 

Th; j srscedure ;3 usa-ui if .cu csnr.at. reti : a the sn.olcoc- 
oat. fro.ii - cnsse’Aff a^Car ar.otner unfortunate n#m.jr . irpc. ' *f ' : t:. : it i in 
will set the off sets to their mid .ulue .no Cr.» .n.aiuoa w.il ; 1 - . .U 1 a ..vr. 
:» the. are not wall matched. 


WRITTEN BY 

H1LHEL DOlDtL 4-/ 

approved ay 


ll/si 

DATE 

83 


EFFECTIVITT 

0 FUTURE PRODUCTION ONLY 

□ RETROFIT UNITS IN PRODUCTION AND INVENTORY 
Q RETROFIT UNITS IN F1&0 

0ORAWIIC CORRECTION ONLY; HARDWARE NOT AFFECTED 

□ - 



4 11 







OBEPHEIM ELECTRONICS. INC. 

ECO NO. 

ENGINEERING CHANGE ORDER 

4-'2-Cp 

’ROOUCI AFFECTED 

DRAWINGS AFFECTED 


06-8 . 1 

PDW^ SUfP-7 



JESCRIPTIQN Of OUWGE 


TOP fi JUMPER BETWEEN PIN I OF THE -IS I?E6JUATOC 
7315 (&ND) AND THE GROUND RETERENCE TEST rOlMT. 

THE JUMPER MUST SE HADE OF A I? A«/6 WIRE (-0*W 1«<) 
MINIMUM AND MUST BE SHORT. 



EFFECTIVirr 

WRITTEN BY 

-oaTT- 

FUTURE PRODUCTION ONLY 

□ RETROFIT UNITS IN PROOUCTlCW AND INVENTORY 

MICHEL IGIDIC 

+/\\/33 

□ RETROFIT UNITS IN FIELD 

Appncvnrs? 

OATC 

□ □RAWING CORRECTION ONLY; HARDWARE NOT AFFECTEO 

□ - 

. V /■ 

, 

C2\ C ci^ 




□ □□□a 




ECO NO. 

4^l-7 


OBERHEIM ELECTRONICS, INC. 


ENGINEERING CHANGE ORDER 


DRAWINGS AFFECTED 
00-0 l&vtce KA/stjAL 


'ROOUCT AFFECTED 

oa-a 


XHJltMtHT nvo nZ itf rtSTS. AND 1***0, £ Offset CAL. 


EFFECTIVI7Y 

FUTURE PR00UCT1DN ONLY 4™* AS mCC&ZO 
RETROFIT UNITS IN PROOUCTION AND INVENTORY 
RETROFIT UNITS IN FIELD 

DRAWING CORRECT ICR ONLY; HARDWARE NOT AFFECTED 


A*n€ &4AHA+1 sf*!S3 


Cuan 66 peace. odxe of affs&T causation a b Polls ws , 

/- In* A.ftsr to fADC^itr^CS. ( PiLrea Oil, VCA SIl. S. Ftl« DCY. 

VCA o Li. Here* Attach. AM vcA Attach) a*: W Be cAudr*reo 

rot rung. max,hum /Auje (~.Zf<*o v.) msrZAa cf wbU h,«,mum 
(0.0«) 

^ Z. AiSi/Art CoruriHuopi Mam rar Jy ?4S*Z/.,*~L3»eAi‘'3»/>TZ*. 
loo* Ar rue OA/ r *e p£ o amah usrcnoM. no uZ»rs 

HeAtlS ALL A*£ A/NC, rA/LUiZZ IN OAH& (uzo ; o AVJ. 'A7&) 

* A ' **•*<> <-*r. *ANl(w9)*-3 m o* 4,vo ip "C /S a». n*e*!c- 

/± A. PAiLU** .A l /?A+lZ(utB ).l ennsz CXLUL fA*£S LESS THAN 1 

rCQf *UNS CONTlNUCulS^'/ UA /r/L A N6*J TBSP /J ^ClBCTSl 
A no <t*,L& AN LL. PAILS rH* u£S STM5 UNTIL. rue rCsr /£ 

UaCt-AC-nza.' of cauesc, MeNafix fearztr c* u <r bp aPP f 

3 dupinl l£io rz&r Mcoe, rve sa^uve is ro*Ntc on, Ano me 

tors ma* ee t *£>ilv crrtLxeo foe obao zohzl. rue feeQaeuay jp 

rut OSC. is £#rBW/«W BY POSITION sfi rut ‘last eoirSD'PSf. 

tiNrtLOL. -7UIHM3 rV Par ruAr u> eemo *orGt) Afiu STAYS THeAe until A 
_ r*. for to h****,S€no ffoy ,*Are fws *** /~ccuo*o. _ 


DESCRIPTION OF CHANGE -_5ee^iU SaMVjACt JnLV- 

JioPxvtntG etvitiON Al uid tPZOHS kl-A Al~l. A7-2.A7-3 







DESCRIPTION OF OIANGE 

Cor‘*0*'C.''- /fO.\S CX2S Aho CXI1 


o* rut osa Voice BcAkta* iNitu>Pt setzou. n« needs. ads: 

Wai: toer na ittoce ,c« 7^ tlO% tAfAt.ro*. „ 

43 Aiow: far no. (520*1 .WlfjJ* x 5% CAPAt>ro*. 


REASON FOR CHANGE 

ftfai.e*6uL± oh ernttLOPt 6f&4> CAPACitoA.* 
0 ' 


EFFECTIVITY 

0 FUTURE PR00UCTI0H ONLY 
Q RETROFIT UNITS IN PROOUCT1CN AHO INVEJfTORT 

□ RETROFIT UNITS IN FIELO 

□ DftAUlfC CORRECTION ONLY; HAROMAflE NOT AFFECTED 





t> 


(BERHE1N ELECTS CHICS. INC. 
ENGINEERING OiMGC. ORDER 


ECO NO. 


^2-°\ 


‘ROOUCT DEFECTED 

OB -8 


DRAWINGS AFFECTED 

OB-8 PKOCE’SSOR g0AU> 1673 B ihetfUf4 


JESCRIPHON OF OUNCE . 

NEW rup CIRCUITS: 


B? » 


— AU. d*««i art IN4M6 

- * a Aide* 

—. «** t 4.Aam«td 


'♦7K 

>* 


T*" 


T» we»or*f perfect 
r°c**u>r«*t r(v*KO-«V) 




i 




- RlMvt 1)5,030, R3J t*.W co-p«.wh) - A4W a ju.per beht/et* +5 •** M * 

- CU- beh«*«* 03 bell ~d *33 - AM Fn*. Hie boor* * Z«p4 and 3«W«1 

_ CeMvt dwelt aod«d by GCO tZ3[(oMrr He WJ) 

-rr< StfituL R53 u/»Hi„«.J0Q&_ ojuLJILS i unH*. a. 47 K 

-Replace C\ (4-700^ cop .o* 5v p«*/tr A^y) wH» ° l Q 000 ^ Wv 


ft^sat FOR CHANGE 


- Avoid memory drop. 

• 


RaJTSinra 


|2 FUTURE PROOUCTICN <w.f 

(2 RETROFIT UNITE IN PRODUCTION ANO INVENTORY 

2 RETROFIT UNITS IN FIELD 

□ ORAWI* CORRECTION ONLY; HARDWARE NOT AFFECTED 








CStRUEIM ELECTRONICS. INC. 
ENGINEERING CHANGE ORDER 


ECO 

4rlo 


ROOUCT AFFECTED 




ASCRIPTION Of CHANGE 


ORAUINGS AFFECTED 

11.03. a°t=5 

K.82. B 


O. 

a It, L 


ais; Co 
tU* f 3 


RMol SU^id lot. U.IC.,2 

ftjjoj SL©«Jj. L<l UlU 


U»<a r ^> SW^-i W«- U\r ; t - 

Ul(o / l ^Uou.lJ L«. LLl!ya 


<L3o\ 

‘£*ol 


Uu .,1 

Ulfa,< 


CASCN FOR CHANGE 


-|- 0 Ctrre.tf OS-fi Wj'i*-* - 


ECTIV1TY 
] FUTURE PRODUCT I ON ONLY 
J RETROFIT UNITS IN PROOUCTION AND INVENTORY 
^ RETROFIT UNITS IN MELD 

^WAVING CORRECTION ONLY; HAflUHARE NOT AEFtCIED 

n - 



RCOJCT AFFECTED 
06-8 


DESCRIPTION Of OiANGE 


CEERHEIM ELECTRONICS, INC. 
ENGINEERING CHANGE ORDER 


ORAWINGS AFFECTED 

ECO via 


-Ev 


(> Vis) 



ECO NO. 

4-31 


< ko "3 


e V 


alv* oF -I. divider 


00 


tack 


voice 


boar d 


FOR CHANGE 


- ALLOWS U5E • OF SlGNFTlCS <rOI 6 
td^njTi Fie^ powers 

£ 


FFECTIVITY 

WRITTEN BY 

OATE 

>£j FUTURE PRODUCTION ONLY 


6/27/S3 

michel soiDic 

^RETROFIT UNITS IN PRCOJCTICK AND INVENTORY 

□ RETROFIT UNITS IN FIELD 

APPROVED BY 


□ DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 

T 

--- 


6 -2-7-S3 



CBERHEIM ELECTRONICS. INC. 
ENGINEERING CHANGE ORDER 


ECO NO, 



IEASON FOR CHANGE 


-AVOID rtibSIMG ’ PULS C ON ARPESJaTO* EXTERNAL CLOCK 


FFECTIVITY 

WRITTEN BY 


£3 FUTURE PRODUCTION ONLY 

H RETROFIT UNITS IN PRODUCTION ANO INVENTORY 
□ RETROFIT UNITS IN FIELD 

HUIEL K3IDIC 

6/Z7/S3 

APPROVED BY 


□ ORAWING CORRECTION ONLY; HARDWARE NOT AfFECTED 

n 

AAa 

G'^7' g-S 

























GBERHEIM ELECTRONICS. INC. 


ECO NO. 


ENGINEERING CHANGE ORDER 


433 

'HCOJCT AFFECTED 


DRAWINGS AFFECTED 


i 

■ 05-0 

. 1 


0&-3 VOICE BOARD 

1482 B aktft-2. “ 


MLSCRIPTIQN Of CHANGE 


ECO NO- 4-22 II CANCELLED. R.32 ON LOWER AND U??c* 
VOICE BOARD ARE NOT HATCHED AMMMOfcE- 


ST N F OR CHANGE 


- THE NEK/ ENVELOPE CALIBRATION f aOfl V7AR E START!NO \X/iTH 
A7 (SEE ECO 427) DOES NOT REQUIRE THOSE RESISTOR TO BE HATCHED 


FFECTIVITY 

WRITTEN BY 

dat r~ 

g] FUTURE PRODUCTION ONLY 

□ RETROFIT UNITS IN PROOUCTIW AND INVENTORY 

□ RETROFIT UMTS IN FIELD 

MUHEL .DOlDl L 

7/s/M 

xpprbveitby - 

“Bate 

□ DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 

□ 


/ I 

jH* 




C6ERHEIH ELECTRONICS, INC. 

ECO NO. 

ENGINEERING CHANGE ORDER 

4 54- 

PRODUCT AFFECTED 

DRAWINGS AFFECTED 


06-3 

NONE 



DESCRIPTION OF QIMGE 


- REPLACE E?tt)HS IN SCCCET UZl THROUGH UH- WITH N£IV 
SOFTWARE EFROHi A *-0, A8-1 , kS-1 , * S -3 

The icUwjd? version conHino CM* ‘nllo-ino new features: 

t>— LEGATO PORTAMENTO 

2) — EQUAL TIME LINEAR PORTAMENTO 

3) — EXPONENTIAL PORTAMENTO ^ 

4,— INVERT LFO FREQUENCY MODULATION ON VCO J 

3)— INVERT LFO PULSE WIDTH MODULATION QN VCO 1 
6)— VCF TRACKING OF THE BEND LEVER 
71— PEVEPSABLE BEND LEVER 
9)— REVERSABLE MODULATION LEVEP 


- IF THF PREVIOUS .SOFTWARE WAS A3 OR PREVIOUS; SCOi 40S, , FO£ 

HU^r BE IMPLEMENTED AN_D THE OffSET CAUBKhllMl HUST BE DONE 
AS DESCRIBED BV ECO t27 

- ir THE PREVIOUS SOFTWARE WAS A* THE CffSET CAUBRHION MOST fee XCNE 
AS DCSCSLIBED BN ECC 4-27 



REASON FOR CHANGE 

- ADD NEW FEATURES. 


EFFECTIVI7Y 

wriWn by 

6ATE“ 

FUTURE PRODUCTION ONLY 

□ RETROFIT UNITS IN PRODUCTION AND INVENTORY 

HlCHtL D01DIC 

7 /\2/53 

Q RETROFIT UNITS IN FIELD 

0ORAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 

□ 

APPROVEJ 5f 

DATE 

1 |I»U>5 














ENGINEERING CHANGE ORDER 

PRODUCT AFFECTED: QRAWINGS AFFECTED: ECONO. 

OB-8 OB-a UNU ASSY NO 4 3 £ 


EFFECTIVITY: 

□ AS REQUIRED IN TEST - 
C FUTURE PRODUCTION 

□ RETROFIT PRODUCTION 4 INVENTORY 

□ RETROFIT IN FIELD. □ AS NEEDED 
c DRAWING CORRECTION ONLY 

□ - 


REASON FOR CHANGE: 

ADD OB-8 MIDI INTERFACE. 
TO 08-8 


l 



DESefl4PTlON OF CHANGE: ADD PCS ASSY NO. (OB-8 MIDI INTERFACE PC&j 

PER ATTACHED INSTRUCTIONS. 




CmTH€M€UK:TnOMCSJNC _ 


22SOScctfc if* Any***. CaJfdmia 9C<*>4.l2fi:473-6574 
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Dberheiffi MIDI Interface Upd8to 
Installation Instructions 
1/31/B4 

The Oberheira MIDI Interface can be retrofitted to oil existing 03-8s. 
The installation requires removal of two I.C.s, changing one endbclL, and 
installation of a printed curcuit board. The installation should be 
performed only by qualified personnel. 

1. This procedure will clear the offsets stored in memory and will 
destroy patch data. So the data should be stored to cassette BEFORE any 
further actions ore taken. 

2- Disconnect the power card. 

3. Remove the 2 screws located along the top edge of the endbeils that 
secure the front panel <4 total) and raise the cover to expose the mairi 
processor board. 

4. Remove the left endbell, and replace with new endbell with MIDI din 
•^connectors on it. Return old endbell to Oberheim Electronics. 

5. Remove the 40-pin I.C. from socket 25 of the ne:n processor board. 
InstolL this Chip in socket 3 of the interface board, being careful to iretch 
the notches on the chip and on the socket. 

6. Remove the lfi pin 74LS139 chip frcm socket 41 of the processor board 
and put into .socket 5 of Cho interface board, again being careful ta match 
the notches an the socket and the chip. 

7. Remove the 24-pin 2732 chips from sockets 21,22,23, and 24 .of the irain 
processor board and return to Oberheim Electronics. 

B. Install the 24-pin 2732 chips es follows: 

1) Insert chip labled B3-0 into socket 24 of the processor 
board, again being careful to line up the notch on the chip with the one on 
the socket. 

2) Install chip B3-1 into socket 23 of processor board. 

3) Install chip 83-2 into socket 22 of processor board. 

4) Install chip 53-3 into socket 21 of processor board. 

5) Install chip 33-4 into socket 7 of the interface 

board. 

9. Remove the four screws from the main processor board located at: 

1) the upper right hand corner of the processor board 

2) middle of the top edge of the processor board. 

3) middle of the right hand edge of tho processor board. 

4) the middle of the processor board (near U40). 


-0. Turn the Interface board chip-side down with the ribbon cables 3tick 
Out to the left. The 16-pin ribbon will be above the 40-pin ribbon. Pin 
both ribbon cables is located at the tops of the sockets. Insert the 
pin ribbon header into socket 26 on the processor board, being careful to 
line up pin-1 of cable with notch on socket. 


U. Insert the 16-pin ribbon header into socket 41 on the processor boar, 
'.hen the header is properly installed, the cable will stick straight out 
from the right side of socket 41. 

12. Position the four spacers over the four empty screw holes in the 
processor board. Turn the Interface board over end position the four hoi* 
Ln the corners over the spacers. Insert the long screws through the cornel 
holes in the Interface board through the spacers and into the holes in th< 
processor board. 

13. The middle ceble cn the cndbell assembly Ls "MIDI CUT". Connect this 
cable to the me Lex connector on the Interface board labled "MIDI OUT'’. The 
rear cable an the endbell assembly is labled "MIDI IN" and should be 
connected to the rcolex labled "MIDI IN" on the interface board. ''MIDI THPL 
should be connected to "MIDI THRU”. 

14. To insure proper operation after changing the EPROMS, the RAM chips 
should bo cleared. To do this carefully remove each RAM from it '3 socket e 
thon carefully put it beck in. Do this with all three RAM chips. They are 
I-C.'s 18,19, and 20. 

14. Close the front cover and replace the front cover 3cre»s. 

15. Re-connect the AC power cord. 

16. With the memory protect switch OFF (rear panel), turn the power on. 
Load the saved data from cassette, including the offsets. See page 43 of t 
08-8 owners manual (included). 

17. Press AUTOTUNE. 

18. Apply Sticker to the roar of the OB-8 above Computer Interface 
connector. 



»m CB-9 Owner's Manual 


Software Calibrations 


. 1. Tape Storage of Calibrations 

The calibrations of your particular 08-8 stored in computer memory are 
recorded cn tape automatically each time you save your programs. If 
for some reason your 03-8 gets out of calibration (due to memory drop), 
the calibrations cn tape can be leaded back into the 03-8 in much the 
same manner as patch programs are loaded into the C8-B from tape: 


1} Enable Che Cassette Interface with the switch on th 
panel. 


e rear 


2) Press PLAY on the tape recorder. You will be able to monitor 
the tape through the mam outputs of the OB-8. The MSTER 
VOLUME Will control the volume for monitocing the tape. 

3) Hold down all six buttons in the FILTER section (OSC 1 ON, 

OSC 2 HALF, OSC 2 FILL, NOISE, 4 POLE, and TRACK). 

4) As soon as the "leader" tone is heard, press the PLAY switch 
on the OB-8. At least three seconds of the "leader" tone 
must come between pressing PLAY and the rough sound of the 
memory information. The light on the PLAY switch will oe lit 
from the time the switch is pressed until the first of the. 
memory information is recognized. At that paint, the GROUP 
lights (A, B, C, D) come on in sequential order. 

If the MTMORY PROTECT switch on the Rear Panel of the 08-8 13 
set to PROTECT, the PLAY light will not operate. 


A) If vt error is detected, the PLAY light will flash. 

The FLAY function can be cancelled by pressing the HOLD button. 

The calibrations should only be loaded in if the CB-9 has lost its 
programs, or the envelope generators do not seem to be operating 
properly. It is important that these calibrations are loaded in only 
from a tape made frera the same OB-8, otherwise the wrong calibrations 
*v will be loaded in. 

Checking a data tape will also check the calibrations on that tape (See 
CASSETTE INTERFACE). 



46 pi* iittor-, C*r-z 

























































































ENGINEERING CHANGE ORDER 


PRODUCT AFFECTED: 

GB-8 

DRAWINGS AFFECTED: I 

ECO NO. 

457 

EFFECTIVITY: i 

□ AS REQUIRED IN TEST 

□ FUTURE PRODUCTION 

□ RETROFIT PRODUCTION & INVENTORY 

□ RETROFIT IN FIELD □ AS NEEDEO 

□ DRAWING CORRECTION ONLY 

□ 

REASON FOR CHANGE: 

-tc, U,S^ of offset 

6 A. IjX^r 

WRITTEN BY: 

A'WnSfc/v 

OATE: 1 APPROVED BY: 

1 DATE: 

1 fefiyi 


'—-CRIPTION OF CHANGE: 


aM. lAoV |St>v fr.rv^^y °P Xf— 


o 




ceo^neM eLtcnoJCS.rJC. 


a£50Soum S»rr^ion /•««» lo*» AngefeS-CatfcrTM00064.1331473-6S74 


ENGINEERING CHANGE ORDER 


PRODUCT AFFECTED 

OB-e ana OB-6 MIDI KIT 

^RAWING? AFFECTED 

ECO No 

4-3 °| 

EFFECTIVE, 

CAS REQUIRED IN TEST 

SFUTURE PRODUCTION 

□ RETROFIT PRODUCTION & INVENTORV 

□ RETROFIT IN FIELD DAS NEEDED 

□ DRAWING CORRECTION ONLY 

□ .--- 

REASON FOR CHANGE 

Adds DSX CV to OB-0 MIDI feature 
Adds MIDI Sustain podal feature 
Improves OB-B performance w/ OS* 
Changes MIDI Vibrato scaling 
Changes MIDI Note Off velocity 

WRITTEN BY. 

ANNE GRAHAM 

DATE 

AUG. 15.1984 

APPROVED CY 

DATE. 


DESCRIPTION OF CHANGE 


SOFTWARE WAS VERSION 8-3. IS NOW VERSION B-5 


ON PROCESSOR 80AR0; 

Change EPROM labeled 83-0 to 35-0 (location U24) 
Change EPROM labeled 83-1 to 35-1 (location U23> 
Change EPROM labeled 83-2 to 85-2 (location U22) 
Chonge EPROM labeled 83-3 to 85-3 (locatton U21) 

ON MIDI INTERFACE BOARD; 

Chonge EPROM lobeled B3-4 to BS-4 (locotion U7> 


ADDENDUMS TO MANUAL: pn. 950033 and 950034 
DELETE MANUAL ADDENDUM pn. 950028 



08fiECTROWlCS.INC 


2230 Sauih B<rrmqlon An<jr*» .Conforms W0&*. (213)«73-M74 





















OB-8 SevL-ion E5 Software 
Operation -uiOe 
9/15 3 A 


This revision af 06-8 30 r twere version 35 ras Deen nade to : norove 
the ooeratior or the OB-5 with the DS*, •* well as to acd sore new MID! 
features- for a complete explanation of the OS-8's existing features, 
please refer Co the OS-8 Owner's Morual anc ?ha 08-9 Revision 33 Software 
Operation Cuide. To verify the software version number of an "8-3. press 
the PACZ 2 Dutton twice and hold it down the second tine it is oressec (the 
?MZ 2 led should now be lit!. While holding down the PACE 2 out ton, press 
ard hold the SYNC button. While -raiding both switc"«s down, the 3 FOCRAHUES 
'.eds will disolay the CE-8’* soft-are version number. If the 3 led in the 
CROUP section and the 5 lec In the PROGRAM section are now lit, the software 
version is S3. This version has all of the features of version 83, as well 
as the following *€'* FEATURES: 


1. The Sustain Footswitch on the 08-6 has now oeen ecded to tne MIDI 
interfece. This aeons that -ner tvc 38-3s are connected tcqetner through 
MIDI, the Sustain Footsvitcn cm tr> MASTER 3B-B (the one using NLDI QJT) will 
also control the Sustain cn the SLAVE 08-8 (the one using MIDI IN). This 
feature can also c« used by other synthesizers that transmit ana recieve 
Sustain Footswitcn information on'MIDI. 

1. Whan an 08-3 with MIDI is connected to a DSX Digital Secuencer, the 
MIDI output of the OB-6 -ill sand out the notes played by the DSX through 
the MIDI output. This allows additional syntnasizers with MIDI to olay the 
3a ire thing that the 36-8 la playing frcm the DSX. Now with version B5 <anc 
a D5X -itn version 3.00 or above), it is possible to have the DSX control 
the CB-8 WC a synthesizer connected to the 08-8 a MIDI BJT INDEPENDENTLY • 

3y assigning the DSX’a CV outcuta to tha OB-8 MIDI (see '^SX REVISION 3-00 
INSTRUCTIONS”). the DSX will send whatever the DSX a CVa are playing to the 
CB-8'a MIDI (XJT without the OB-8 playing it. The notes that the CB-8 are 
playing will NOT be sent to the MIDI OUT, so that the two synthesizers can 
play completely inceoendently. This also neana that when this Feature la 
used, and tn* DSX is no', playing anything on the CVs, no notes -ill be sent 
to the CB-8's MIDI OUT regardless of wnat is being played on the 0B-8. 


3. The overall soeod of ooeration on the 00-A has beer increased to 
allow the DSX to communicate -itn .the 06-8 f«9ter, resulting in Increased 
accuracy of the timing of notes slaved py the DSX. 

A. The ranas of *ibrato lever has been changed for better 
csnoatab;1ity. 


** a 


e* * 


N 



OB-8 MIDI ^SSIOs 3-5 


States 

1000 «**> 

1001 xxx* 

1011 »xx* 

1011 *«x* 

1120 *xxx 

1110 -XX- 

1111 0000 


~P3'»SKIT~ r D pa: 


Data 

Bvtes 

C«»scr:ctia n 

Okkk 

Owv 

kkkk 

vvw 

vote off. (See notes no. 1-2 

rjvvv WVV * note 0 f f velocity: al-eya *GH . 

G-kU 

Ovw 

kkkk 

wvv 

Note on- see notes no. i-2.- 
Qvvv WVV s 40H 

JCCC 

Ovw 

cccc 

vOOO 

Control Cnanq*. (if enacLed . 

Occc cccc s Control nuncer (Cl=iroc lev cr • 

Owv .Q0O = control valua-'ranae 0-T3H. -O-est 
} cits ore ignored' - 

Occc 

Owv 

cccc 

wvv 

Control Change. (If enaBled/ • 

Occc cccc = Control number (*Qh » Sustain 
footawitcr. > 

Owv ww = control value.(0 s off. 7T- = or.. 

Ornn 

nnnr 

“rogrum select, (if -necledl. 

Qnnn mnn - 0 througn 77V;. 

Owv 

Owv 

wvv 

WVV 

Pltcn Beno chonqe LSB ( tee note 3). 

Pitch Bend charge MSE 


raaNSMlTTED DATA - SYSTEM ME55A21 


10H 

OdCd dddd 
OLH 

Occc cccc 

data 

fTH 


Syttev Exclusive . Oberheim I.D. no. 

Device nunwer . 09-5 = 01H 

ComanC Byte 1 : Program data duno 'ollo-a. 

Coman C 9vCO 2 : 3 70grim number. 

Program data, (see note *' 

End of System Exclusive Status Byte. 




<*« onnx* •**; 


- osnnifl 




C6-8 *'101 Imolementstion Version B-5 August 12,198- 


Pane 2 


Status 
1QOO VXXX 

1001 i«x» 

LOU xx** 

ilCO «xx 

liic «m 

1011 xxxx 

1011 xxx* 

1011 x* xx 

1011 MIX 

1011 *xxx 




secoQJTZEc pro?:tvc p* ra • channc. vo’Zt 


Data Bytes 


0 escr:D'.JOn 


OkxXiUXklf 


vote a f r - f5ee notes nc. 1 - 2 . 

Ovwv ww s note off velocity: iqnoreo 

Note on. !see notes no. 1-2.' 

Qvvv vvvv s 0: Note 0 r f • 

Qvw xvw not = 0, ve.ocity iqnared. 

Control Change, (if enaolsd;. 

0cc= cccc s Control numoer ‘Olsnoc lever'. 

Ovw v000 = control vaiue. :0-’5h. Lower 3 Bits 
are ignored. 

Proqran select, fif en.aclec . 

Onr.n -nnn = 0 through T7H 

Pitch Beno cnanqe '.SB see note 3?. 

Pitch Bend change MSB 


recognized pr:nv~ data - chawe 1 . *xz «essaqz; 


Ovw 

vvvv 

Okk* 

Kkxk 

Owv 

vvvv 

Occc 

cccc 

Ovw 

v000 

Onnn 

an nr 

Ovw 

ww 

Owv 

ww 

RECOGNIZED 

am 

ion 

0000 

aoao 

0111 

lioc 

aoao 

0000 

0111 

H01 

0003 

ocoo 

3111 

1110 

3000 

oooc 

Dili 

mi 

ooco 

CO DO 


ccec cccc = 123 '7BH) : 
ww vvvv : 0. The OB-9 
were turneo on ov MIDI. 


AH notes of f . 
turns of r ail rotes 


tnat 


cccc cccc S 12* 170* > : OMNI *ooe off. 

vvvv wvv * 0. The OB-8 turns o-sl moCe off and 

turns ofr all notes that were turned or Dy HID!. 

ecce cccc s 125 (7DH) : OMNI mode on. 
ww ww = 0. The 03-5 turns OMNI node cn ana 
turns off all rotes that -ere turned on Dy MIDI. 

cccc cccc = 126 (700 : MONO node on. 
ww ww ? 0. The 08-8 has ro M0NC mode. Vhen 
this comnand is receivec th* 0B-5 switches to 
OMNI on / PGL7 node and turns off all notes that 
-ere turned on Dy MIDI. 

cccc cccc - 127 (7FH1 j P01T "Ode on. 
vvvv vvvv s a. The X-8 is always in *017 sc no 
node change occurs. AH notes are turned off that 
were turned cn Dy MIDI. 


rienrrcnlrs. Inr. 


i-,oei«. ra. oqnfia ijsn «*nnia 






OB-8 “ ID I ImoiementeCion Version 6-5 4uaust I5,L?3<i 


3 8ce J 


°ccjcv:zr: ar=rrvc - '.vetem 


1111 3202 


:oh 

Oodc dddc 
01H 

Occc cccc 

data 

r:x 


System Exclusive . QOemeiir I.D. "o. 

Gevice numcer : L©-8 = Gif- 

Gomns -0 9 yte 1 : 3 rogram dots oumo Follows. 
Gomnsnc 3v*e 2 Program Nvmter 
Data . 9 ** ~ote 4 ff cr aata Format! 

End oi r System Exclusive Stst.ua Byte. 


1111 OCCQ ID* 

Qddd dddo 
00H 

Occc cccc 
FTH 


Svstem Exclusive - Obtmelm 1.0. TO. 

Gevice -umcer . OB-8 - GlH 

Command Byte 1 Program data 3u*D Peouest. 

Cotmard flyte 2 Program Numser 

Enc of" System Exclusive Status Byte. 


11U 0110 


Svs^em Gomirar. Message 


rune 'leQuest 


nc.~_i__.-_ l U..U. 


n* onnxa *<4 ~ osnnx/, 



ne-3 MID! imalementation Version B-5 Auouat 15.1904 


R«qe 


1. 5 3051 z Channel ^nber minus i. :■*• OGOO is CH.i. and 0G01 is CH.2. 

ranae : CH.U8. 

2. <vu uuu't : note "«jrber. Ranoe “AH-oCH 

3. Sensitivity of the pitch txnder 15 selected ir. the receiver^ Center 
position no Ditch eftfi*;-'' is 2000.. -mien is transmitted E*H-CO-iCH. 
Maximum transmitted value is TFoOh. • *he 6 lab's ac- rot loo<ed at Dy the 
OB-8). 

4. 03E?HEIH 2-8 PROGRAM BIT HAF : 


Se"t as 4 bit nibbles, right justified. LS rubaie sent first. 



: BIT 7 

: BIT 6 : BIT 

5 • 8IT 4 : 

BIT 3 : 9P 2 s BIT 2 4 BIT 0 

: 

BYTE 0 

: 

VCf *El 

C6 bits; 

: I/O WAVE 

: 2 1 

• 

byte 1 

: 

VCA BEL 

»a BITS) 

: s UNISON' 

» 0 i 

t 

3VTE 2 

t 

i 

VC? DCY 

'6 bits; 

jFILTER : OSC 2 
: FM r FM 

t 

: 

0YTE 3 

s 

VCA OCY 

(6 BITS! 

:OSC 2 WAVEFORM 
: 1 : 0 

1 

BYTE 4 

: 

YCF ATK 

(6 BITS) 
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“Qdc c 

'he 18-5 cef suits to OMNI ON ucon pow-r uc ■ If the 36-8 is a receiver, 
it -ill receive on ail channels. If t«e OB-8 is the transmitter, it -ill 
transmit or c ne channel, iselectaoie ? _ .. „ _ 

7Sr OB-5 say also be co-reted in O-nI & r node. If the 3B-3 is » 
r-ce.ver. it -ill no- receive 0W.7 on the selected Basic Channel. .f the -B- 
3 is usee aa transmitter, It -ill no- transmit the jooer hu'.' or :he 
keyboard cr- the Basic Channel, and the ic-er half -ill Or transited sn the 
Basic Channel - 1. Pitch band. progon select, etc. -ill =* transmitted or 
octh channels. Tn* Channel Split Point is the same ae the reaular Bolit 
Point. cefault is riddle C.) THIS rtCOE IS INDEPENDENT CF SPLIT MODS. 

T"e 36-3 is always in POLV mGOE. 


rpcST 3 ANCl 5ELECTA8LE r’JNCTIQNS >'0N PBCc TWO CT FROM’ PANEL 
VOTE: Functions mat be enadled cn source AND aoctination machine* to -ark. 
Switch function 

A Enable/Disabl* program cnantje and sregram dime- 

Pover-On cefault: disaoled. 

G Enable/DisaCle Pitch bend and modulation controls. 

Default: disabled. 

C CNNI ON/Tirf. Toggis OMNI status- Power-On default is OMNI ON 

(led is lit.) (see MODES) 

D Channel diaolay/select. Press ond hoic down D button to display 

or select the Basic Channel. 

WRITE Dune current STQRCD progra* to MIDI. sOTE: SWITCH "A". "PROCRAM 

ENABLE", MUST BE ENABLED FDR A DUMP TO OCClfU 

TRACK Seauencer Re-Enable / Turn off MIDI Mates. 

IMPORTANT: The OB-8 cemot RECEIVE MIDI info and Oe run by the 
D5X aecuencer sinultaneously {M to hardware design.) 5a, to 
prevent MIDI data errors, the sequencer is DISABLED ucon 
receiving any data fro* MIDI IN. This condition is diaplaved by 
the TRACK led an page 2. When you no longer -iSh to J«e the 06- 
3 aa a receiver, end you -ant to use the DSX. disconnect MIDI IN 
one cress the TRACK Dutton. The lea -ill go out. the sequencer 
-ill work normally, end any notes turned cn by MIDI -ill be 
turned off• 

Power-On default: TRACK light off. Sequencer GnaOied. 


Qherhetf* Fleet-nnim. Inn. In* CA. 90^64 C5A n/n 9500^0 
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INTRODUCTION 


INTRODUCTION 

The OB-8 is the loteet development In the evolution or Oberholra 
aynthealzero. The design philosophy behind it was to toke all of the 
feeturoa of the Cfl-Xe, add oa mcny new featurea os were economically 
feauablc, end redesign all of the circuitry for increased reliability 
and lower coat. The result in a ayntheolzor with 90 fewer calibrations 
and 11 lean circuit boards. and with mony of the remaining calibrations 
microprocessor assisted. The circuitry and tho triramoro that wore 
eliminated have been replaced with software functions in the 
microprocessor which simulate the replaced hardware. Some of these 
functions are explained below. 


VCO TRACKING 

The volts per octave (sculirg) parameters of the 16 oscillators in 
the 00-0 are adjusted by the microprocessor trfiencvcr the AUTO button is 
pressed. The processor samples 5 different frequencies for each 
oscillator and calculates the proper correction voltage to brinq each 
oscillator in tune. This voltage changes depending 00 the final pitch 
desired from the oscillator. There is a rough trimmer adjustment for 
eoch oscillator's volts per octave in order to get the oscillator within 
the ronge in which the processor con calibrate it. If thio calibration 
ia out of the acceptible range, it mny be noticed by oithor AUTO TUNE 
foiling that oscillator, or excessive beating between it and other 
oscillators xhile it Is BETWEEN half stepo. The reason for this is that 
the processor ccmpensotea for scaling of the oscillators for each half 
step, requiring that tho oocillntor be collibratod woll enough so that 
the tracking between half stopa is a volt per octave. If this is out of 
calibration it can also be porcived as steps in tho LFO modulation, 
since the oscillator will Junp slightly in pitch as tho modulation 
amount reaches each half step. 


LFOs 

All of the LFOa in the OB-8 are generated In software. What this 
moonn la, the voltage necessary at any given time to simulate LFO 
modulation ia output through the OAC to whatever destination la 
selected. If, for example, the triangle wave of the LFO should be at 
its peak, then a high voltage will be output to the destination. When 
the LFO should ramp down, tho voltage Is decreased. All of the 
electronic switches and VCAs noraolly requirod with a hardware LFO in 
order to determine ita destination ond amplitude are eliminated since 
thooe functions oro now accomplished in software. 


PITCH BEND 


Tho pitch bond anc vibrato levora are scanned by the microprocessor 
and their relative positions ore calculated to determine the voltogo 
ncceaory to bend o pitch up or down, or how much vibrato to add. This 
eliminates all problems associated with matching 100 k resistors in order 
to send equal voltages to all voices, op amp offsets, and scaling 
triiwners. There are 2 rough trlwnera used to bring the levers into 
range so thot the processor con read them. Once they ore in range, tho 
processor re-cslculstes the center dead-zone of each lever each time 
AUTO is pressed. 


A-POLE FILTER 

The OQ-Xa had seperate 2-pole and 4-pole filters for each voice, 
each filter utilizing a CEM33Z0 with different extornal components to 
implement the filter functions. In the 08-8, There is one 3320 per 
voice, and the external components ore electronically switched to 
generate either a 2-polc or a 4-pole slope. This elininote3 the need to 
calibrate the two filters seperateiy, since they are now the same 
flltor. 


OP AMP OFFSETS 

Many sample and hold cp amps can affect a parameter If their offset 
Is lorge. To correct for this, the processor uses a software 
calibration procedure described lster to assist in setting the ofToot to 
0 volta. This adjustment is most criticol for tho envelope timo 
parameters, since the CEM3310 envelope chips require a control voltage 
range from 0 to 300 millivolts. The software is able to correct for the 
offsets by outputting a voltagn to the oooplo and holds that will 
compensate for the offset. IT an op amp has *30 millivolts of offoet, 
the processor will output 30 millivolts less than tho rinol voltoge 
required for that sample and hold, effectively conceling the offset. 



CALIBRATION 


CB-8 CALIBRATION PROCEDURE 


The following calibration instructions are those followed by tho 
technicians at Gberhois • prior to the shipment of an 06 - 8 . 

The microprocessor assists in many of the necessary calibrations by 
indicating which direction to turn a trimmer, and Indicating when a 
triwter is calibrated by using the test LEDs located on the inside of 
the front panel circuit baords (they ore ^islblo when the lid la open,. 
Even though these calibrations seldom need adjustment, it is a good idea 
to check them whenever servicing on 06 - 8 . 

A digital voltaeter with A 4 1/2 digits is required to perform some 
of these calibrations. The rest con be done without any teat equipment. 

For access to all voices whon servicing an CB-8, it is necessary to 
remove the right wood endbcll completely and to remove the top two 
screws frem the left endbell. The four screws holding down the circuit 
board with the Upper four voices should also be removed, to allow occeao 
to the Lower Voices. 

The test procedures to follow assume the OB-8 has software version 
A4 or above. To determine the software version, pres3 the CHDRD/PAGE 2 
button twice and hold it down tho second time (the LED should now be 
lit), and while holding it, press and hold the SYNC button. The LEDs 
being displayed in the PROGRAHCR section now show tho current version 
number. If the LEDs liqht up os version A1 or A2, n few special 
procedures ore required which will be mentioned later in the test 
descriptions. For software version A3, the only difference is that the 
output volume offset cannot be calibrated (unless updated to A4 with ECO 
410). 

First, powor the in it on. Verify oil voltage sources (+5, -5, *15, 
and -13) st connectors I and 3. Calibrate tho ♦IS supply using T2 to + 
or -iOav. Calibrate the -5 supply using T1 to ♦ or - 5av. Tho *5 ond 
the -13 supplies do not require calibration, but should be verified to 
be within ♦ or - 55 of their rated value. 

Now, enter the calibration mode by turning the TEST 1 switch on 
(up). Thia switch is located inside the oynthesizor at the lower loft 
corner of the front panel. All LEDs should now be off except for the 
OSC 1 MCC LED in the Bend Box. The Bend Box in conjuction with the two 
leds on the inside of the pot board and the first eight keys of the 
keyboard can now assist in many of the neceosary colibrstiono. Each 
button performs a different teat or calibration procedure and osoists in 
calibrating 28 of the 56 trimmers in the 08 - 8 . 


_ 


— 





raj 


rgsbetit 


CALIBRATI.SG THE DAC 



Pressing the OSC 1 MOD button In the Bend Box enobloa the DAC 
calibration nods. This procedure allows for tho DAC offset and scaling 
to t« calibrated, and should be done before any other calibrations 
(excluding the power supply). Connect a voltmeter to the DAC OUTPUT and 
AGND test points on the proCeosor board. If there ore no teat points, 
the DAC output can be found at pin 20 of U45. Bo ouro to connect to a 
ground cloeest to the DAC. Press CO on the keyboard. Adjust the DAC 
CFFSET trimaior <TJ). until the eater reada 0.000 volts. Now press DO. 
Adjust tho DAC SCALE trimrsor (T4) until the meter reads 10 volte +/- 
5nv. Then press CO again and check that the meter still roads 0.000 
volte and recalibrate ir necesaary. NOTCi The sample/holda to the 
attack, decay and release controls of tho filter and VCA envelopes are 
enabled during this toot so that cp-oap offsets may bo checked. This is 
necessary only if veraion A1 is being used. The procedure la described 
under SETTING ENVELOPE OFFSETS. 









SETTING THE BEND TRIMMERS 



When the OSC 2 MOO switch is selected, the Bend Box trimera can 
be calibrated. These triamors are used to roughly center the Pitch Bend 
and Modulation Levera. First, flick the levera back and forth a little 
to make sure that they are in their rest position. Proas CO. The LOWER 
LED has come on to indicate that the Modulation Lover triaaer con now be 
adjusted. Either one or both of the lnaldo Pot Board L£Da (horoafter 
called tent LEDs) will be on. If both LEDs ore on, thia trimer io 
already properly calibrated. If only one LED ia on, Adjust the RIGHT 
trimmer on the Bend Board until both test LEDs arc on. Now press DO. 

The UPPER LED has come on to indicate that the Bend Lever trimmer can 
now be edjuatod. Adjust the LEFT trimmer on the Bend Board uitil both 
leds are on. The Bend and Modulation Lever trimera ore now calibrated. 
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ADJUSTINC ENVELOPE OFFSETS 

Tho following procedure should only bo done if tho onvolopo paramo- 
tor times are not matched batwaon the upper and lower four voice#. This 
can by determined by listening for moro than a 2 oocond variation from 
voice to voice rfien holding a note with the filter attack aet to maximim 
and.the filter auotain and decay aet to minium. This calibration la 
stored in tho memory of the microprocessor and should not have to bo 
reset ixilesa the memory, tho battery, or U33, UJ5, or U27 have boon 
removed or replaced. The purpose of this calibration is to allow tho 
microprocessor to compensate for the offsets of the envelope sample and 
holds, since these offsets can cause the envelopes to have different 
timo constants. This calibration procedure exists only on noftwaro 
versions A3 and above. For units with A1 or A2 ooftwars, envolopo 
matching is done by selecting low offset op amps for use at U33 and U35. 
Tho offsets of these op asps can bo checked while in the DAC CALIBRATION 
mode, and should be selected to aa close to 0 volts as possible. 



Pull up on tho RATE knob. The RATE LED should cane on to indicate 
that the Envolopo Offset mcdo has been selected. Connect tho DVM to U3J 
pin 14 on the Lowor Voice Boord. Connoct the ground of tho DVM to a 
Ground near pin U33 (The ground side of one the nearby electrolytic 
capacitors will do). Be suro that tho DEPTH knob is pushed in so that 
the Lowor Voico Board is selected. Press CO. Using tho UPPER and LOWER 
buttons, odjuet the offset until tho motor reado 0.000 volts, ♦ or - 1 
millivolt. To adjust it up or down fast, hold down the MGCE button 
**ile holding down UPPER or LOWER. When not holding the HCOE button, 
tho offset will neve up or down slowly. When the offset is set, press 
the ARPECGIATE button to write tha offset into memory. None of tho 
calibrations oet in this mods will be remembered unless each is written 
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Into memory. Now attach the OVM to U33 pin 0. Preas 00. Adjust for 
0.000V offnet using the UPPER and LOWER buttons and write it into memory 
with the ARPEGGIATE button. Using tho diagram an a guldo, ropoot this 
procaduro for tha Filter and VCA Decay, and the Filter and VCA Attack by 
aolocting the proper parameter using tho first six white koys on the 
keyboord. Do not odjust the Filter Sustain or the Volune Offset yet. 

Now, pull up on the CCPTH knob to select the Upper Voice Board. 
Connect tho meter to the Upper Voice Board end repeat the procedure of 
the Lower Board. Be suro to write each offset into memory with the 
ARPEGGIATE button. 

After the Release, Oecuy, and Attack parameters have been 
calibrated, the Filter Sustain can be calibrated. This calibration only 
roquires that the Upper and Lower Voice Boards be matched, but it is not 
necessory for them to be odjuated for 0.000 volts offset. With the 
CCPTH knob still pulled up, connect the motor to U27 pin 1 on the Upper 
Voice Board. Preao B0. Adjuat the offset for zero volts, or os dose 
as it con be odjuotod to zero volts. If the offset is not zero volts, 
remember the offoot voluo. Writo tho offset into memory with the 
ARPEGGIATE button. Push down tho CCPTH knob and connect the meter to 
U27 pin 1 on tho Lcwer Voice Beard. Press 80. Adjust the offset so 
that it is tho oasie aa the Upper Voice Board. If the offset will not go 
low enough, oct it os low 09 it con go, store it in memory, and readjust 
the Uppor Boord offset to notch tho Lower Board. 

The final offset calibration is the output volume offset. This 
adjustment is made to insure equal volume between Voice Boards at my 
volume netting. This calibration only exists in software versions AA 
and above. Like tho Filter Sustain calibration, the important thing is 
to match tho 2 boordo, even if thoy ore not sot for Q offset. Hake 
suro that the MASTER VOLUME and trimmers T501 on each Voice Board are 
all tho way up before raking this adjustment. First on the Lower Voice 
Board, connect tho>rcter to U503 pin 6. This is a high impedance signal 
ao be aure to uae a shielded coble on the meter. Proas the CCPTH knob 
into its down position and preso Cl on the keyboard . Using the same 
procedure as for the Filter Sustain, adjust the offset until the meter 
reads 0.000 volts or io as close to 0 os possible. Write the offset 
into memory with the ARPEGGIATE button. If the offset is more then 150 
millivolts, replace U3Q3 with another 3000 and repeat the procedure. If 
tho of foot la below 150 mv but above 0, remnnber the offset. Repeat, the 
procedure for tho Upper Voice Board by polling up on the CCPTH knob, 
pressing Cl, and connecting the meter to U503 on tho Upper Board. 

Adjust the offset so that it matches tho Lower Board. If the offeet 
cannot be adjuotod low enough, eot it ns low sa It will go below 150 mv 
(otherwise it should bo replaced), write it into memory with the 
ARPEGGIATE button and roset tho Lowor Boord so that the offset motchen 
the Uppor Board. Write the new offoet into memory. After all of tho 
offset calibrations have been completed, preso down on tho RATE knob. 
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OSCILLATOR VOLTS PER OCTAVE ADJUSTMENTS 





p ‘ c octavo ° r oscillator 1 of each voice, 
press the OSC 2 ONLY button. The voice to be calibrated is selected 
using the first 8 shite keys on the keyboard (C0-C1). The gate LED will 
be lit on tho voico that is currently selected. Select voice 1 bv 
pressing CO on the keyboard. If both test LED. are on, this oscillator 
is in calibration. If only one LED is on, odjust the volts per octave 
trinner (T101) until both teet LEDs ere on. If both teat LEDs are off 
or seen to bo flashing randomly, then this oscillator is not functionine 
properly and should bo repaired or replaced. Select DO no- to calibrate 
voico 2 and repeat the procedure stated above for voicos 2 through 8 
using trimmers T201, T301, T401, etc. After calibrating oil 8 voices, 
both teat LEDs should be on whenever pressing any of the first 8 white 
keys. To calibrate oaclllator 2 of each voice, press the BEND AMOUNT 
button. Tollow tho procedure for calibrating oacilator 1 using tho 
'irst 8 whito keyn to select irfiich voice lo boing calibrated. Adjust 
oscillator 2*. volts per octave trimmers (T10J, T2QJ, TJOJ, otc.) until 
«11 8 voicos ore calibrated. To calibrate tho amount of filter onvo'ooc 
modulation into ooclllstor 2, press tho 00WN TRANSPOSE button and aoi£?t 
s voice using the firot 8 white keys. Adjust the F-ENV tvlZiTrov^ 
voice (T!02, T202, otc.) until both teet LEDe ore on. Again, if both 
voico L la a B f° ° rr ° r f loBhln 0 randomly, oscillator 2 or the aolectod *• 
J°2 J; not r V nctlo "i n 9 correctly. NOTEi The volte per octave for Osc 
2 and the envelope offsets must be calibrated before this adjustment is 

VBrBlon A1 ond A2 - th0 F-CNV calibration may 
rot be able to bo calibrated so that both LEDa ora always on. This is 

instability ond tha nonlinearity of the CEM3J60 VCA 
on each voice (U109). If this is a problem, It con be rectified by 
iaplimenting ECOa 405 end 406 and roplacing the eprcna (U21-U24) with 
the most recent version of software. This chonge requires many cuts anc 
jumpers eo well as component value changes ond ahould only be attempted 
if absolutely necessary. 
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LED TEST 

To test all of the LEDs, press the HGDE button. This test will 
turn on all of tho LEDa on the front panel and in tho 8cnd Box except 
for the CASSETTE LED which »uot bo turned on with the Cassette Enable 
switch. Any LEDo that do not light are not functioning properly. To 
leave this mode, select anothor test. 


SWITCH TEST 

Enter the twitch test axjde by pressing tho ARPEGCIATE button. When 
in the switch teat mode, each switch on tho front panel will light Its 
reopective LED when pressed. The AUTO owitch will light the detune LED. 
This teot, in conjunction with the LEO teat, can bo ueod to determine 
whether a ewltch or a LED ia not functioning. To leave this mode, 
select another teat. 














t 


OSCILLATOR DRIFT TEST 

This test is used to doteraine if any of tho oscillators drift an 
unreasonable amount over a given tloto and tempersture. To enter this 
mode, press the UPPER button in the 3end Box. The UPPER LED will flash 
and the processor will wait 10 ainutea to ollow the internal temporoture 
to stoblllze, sfterwhich it will autotune all of the voices. The UPPER 
LEO will continue to flash as the processor wslto another 10 minutes, 
end then eutotunes the oscillators again, comparing then to tho last 
tuning. Aftor tho second tuning, the UPPER LEO will stay on to indicate 
that the teat is over, and if any of the oscillators have drifted more 
than ♦ or - 10 cento (hundredths of a semitone), the processor will 
light a corresponding LED for the drifting oscillstor(s). The bottom 
row of LEDs in tho programmer section of tho front panel except Tor the 
MAWAL LED will show which oscillstor(s) drifted out of range.. The 
SPLIT LED is for voice 1 oscillator 1, the DOJBLE LED is for voice 1 
oscillator 2, LOWER is for voice 2 osc 1, UPPER is voice 2 osc 2, CROUP 
A is voice 3 osc 1, CROUP B is voice 3 osc 2, GROUP C is voice 4 osc 1, 
CROUP D is voice 4 osc 2, and PROGRAM 1-8 are for voices 5-8. If any of 
these LEDs come on, the test should be performed again to verify that 
the lit oscillator is bad, since this test requires that the temperature 
remains stable to determine accuracy, and could fail an oscillator due 
to room temperature changes. If the oscillator falls the teat twice, it 
should be replaced and recalibrated, and the teat should be performed 
agoin, to Insure thot tho new oscillator Is within atability range. 

This test is accomplished by tuning each oscillator at A-Sharp 3 
(466.16 Hz), welting 10 minutes, tuning again at A-Sharp 3 and comparing 
the amount of correction neceasary to tune. If tho difference between 
tho 2 tuningo is mors thsn plus or minus s half o cycle, the oscillator 
is displayed. It Is important to note that thla test can only check for 
long term drift, end not short term stability since the tuning is done 
only twice within the. 10 minute interval. If it is desired to interrupt 
this tost trfiilo It is in process, preoa any of the other toot switches 
to onter a new teat. 
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REMAINING 6EN0 SWITCHES 

Tho remaining Bend Box switches (LOWER, UP TRANSPOSE) do not 
currently have any teat function and will be Ignored when preooed. 
Thooe switches hove been left for possible future toot procedureo. 


All of the microprocessor assisted calibrations and 
toota have new boon dono. Return the 8ynthe3izer to 
lto normal operoting mode by turning tho TEST 1 switch 
inside the front panel to its off position before 
performing the following csllibrstions. 


FILTER CALIBRATION 

There ore throe more calibrations necessary per voice before the 
voices are calibrated, and these arc for the filter. This calibration 
procedure can be done by ear, or with o strobe tunor. First, put the 
front panel into manual mode, and turn oTf all of the owitcheo except 
TRACK in tho filter section. Turn the RESONANCE, VOLUME ENVELOPE 
SUSTAIN, and PROGRAM VOL/BAL knobs all tho way up, center the HASTER 
TUNE control, and turn everything else all tho way down. Set the master 
volume to a desired listening level. Go into page 2 by pressing the 
CHCRD/PAGE 2 button twice, and turn off all of the voices except the cne 
to*be calibrated by using the program 1-8 buttons. Ploy a rote on the 
keyboard and adjust the roaononce trimmer (T104 for voico 1) up uitil 
sound can be heard. While playing alternate octavea on the keyboard, 
odjuat the volts per octave trlnaer* (T106) until the intervel la one 
octavo. Verify thia adjustment by playing notes 2 or 3 octaves opart 
and determining thot the octaves aro in tune. Next, adjust the 
roaonsnee trimmer (T104) down while holding down o key uitil Juet after 
the filter stops oscillating. To adjust the filtor initial frequency 
(T10S), Turn on oocillator 1 and adjust tho trimner for maximum volune. 
This seta tha filtor to the same frequency oe the oscillator. Repeat 
this procedure for all 0 voices by enabling the voice to be calibrated 
and following tho otepa stated obovo. After all B voicea have boon 
calibrated, turn all 8 voices bock on end voriry thot all 8 voices ooixid 
the oemo. 


OUTPUT VCA VOLUME ADJUSTMENT 


The only two remaining adjuotmento aro the final volume triamera 
(T501) on ooch Voice Board). Whllo listening In MONO, turn both 
trimmers to maximum volume (clockwise). Turn the MASTtR VOLUME and the 
PROCRAM VOL/BAL knoba to maxlmvxn, ond check Tor even volixne betwebn the 
two Voice Boards by ploying through the voices and seeing If four voices 
are louder thon the other four. If uneven, odjuat the trimmer on the 
board that la louder to match the other. While atill In mono, turn the 
Master volume half way up. Check for about the some voluoe between 
Voice Boards. If the difference ia very noticable, the output volume 
offaeta may need to be calibrated. This procedure was mentioned under 
ADJUSTING ENVELOPE OFFSETS. If the softwore version la Al, A2, or AJ, 
replace U303 on the louder board with a 3080 with low offset and 
recalibrate T501. 







FRGGRUNNING 


rREERUNNING THE OB-8 PROCESSOR BOARD 

By removing the Junper plug at location U25 on tho OB-8 Proceeaor 
Board tho ZBO will bo placed in a frecrun mode. To do this turn off AC 
power, remove the Ji*per end reapply AC power. 


Theoryi 

In coses when the uP locks up, troubleshooting can be a nightmare. 
Because tho uP buo forma a complex feedback loop, failure here causes 
many components to bchovo abnormally or vice-versa. The answer la to 
break the feedback path. By romoving tho Jumper plug, the data bus is 
isolated from the system. The pull-down resistors causa the uP to see 
only NOP instructions (OOH for a ZBO CPU). Therefore on power up the 
first instruction fetch is a NOP. This instruction increments the 
program coiaiter and counes a fotch of tho next Instruction (another NGP 
in thio cooo). This technique forcos tho processor to address the 
entire memory-address apace despite failures in the bua, address decoder 
or ROM. 


Troubleshooting Tochniquo: 

The test set-up used is relative to the -Instruction Op-Ccde Fetch- 
cycle (refer to any ZBO data book). With the uP freerunning attach the 
EXT. trigger of on oscilloscope to the RD* signal (pin 21 on the Z80), 
trigger on tho falling edge. 

An accnding binary count can now bo obaorved on address lines AOO 
through A15. Address decoding can be verified by checking all logical 
outputs for any type of translation. 

If the uP is not stepping through tho oddreso field (no aovewent on 
the address pins of the Z80) then a foiluro Is likoly in one of tho 
following: 

The ZBO. 

The system clock. 

The BUSRQ* la stuck low. 

Tho power supply. 

The RESET input la stuck low. 
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CONNECTORS 
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CONNECTOR H ' 

Voice Board Connector 
(on Procosoor Board) 


HI 

• 

NOISE 

H2 

• 

VCFP 

H3 

• 

AGND 

HA 

m 

ACNO 

H5 

• 

ANLCOUT 

H6 

• 

ACNO 

H7 

• 

ACNO 

H0 

• 

ACNO 

H9 

• 

ACNO 

H10 

• 

VOLPOT 

Hll 


CASSIN 

H12 

— 

DSCMUX 

HU 

— 

V0ICE3 - 

H1A 

- 

CASSIN 

HU 

• 

VOICEA* 

H16 

• 

D3A 

H17 

* 

VO ICE 2* 

H18 


D7A 

H19 

m 

VOICED 

H20 

- 

02A 

H21 


A3 

H22 

■» 

D6A 

H23 

— 

A2 

H2A 

• 

D1A 

H25 

• 

A1 

H26 


D5A 

H27 

• 

CLR* 

H28 

• 

00A 

H29 

• 

AA 

H30 

m 

OAA 

H3I 

• 

A5 

H32 

• 

DGND 

H33 


A6 

H3A 

• 

OCND 


POT MARC INTERCONNECTIONS 


NOTE: 

Thooe connoctoro ere not labeled. The 
connectors oro described fro*i top to bottan 
with the unit opened up. 


POT BOARO 1 


PUT BOARD 

A1 

SW07* 

AX 

A2 

LE0R5 

A2 

A3 

SXD5* 

A3 

AA 

SNENC* 

AA 

A3 

LEDR3 

A5 

A6 

SN06* 

A6 

A7 

SWEN9* 

A7 

AB 

SWD3* 

AO 

81 

LEDR1 

B1 

B2 

LEDCO 

B2 

B3 

LE0C7 

83 

BA 

SWD1* 

BA 

B5 

SWDO* 

B5 

B6 

N.C. 

B6 

B7 

S«OA« 

87 

08 

LE0R2 

B8 

Cl 

SXD2« 

Cl 

C2 

SrtENA* 

C2 

C3 

LEDC1 

C3 

CA 

LE0C3 

CA 

C5 

LEORO 

C5 

C6 

LEDRA 

C6 

C7 

♦13 

C7 

C8 

♦5.6 

C8 

01 

AGND 

01 

02 

AGNO 

D2 

03 

MCO 1 

03 

DA 

MCD 2 

OA 

D5 

RATE 

- 05 

06 

PORT 

06 

07* 

DETUNE 

07 

08 

TUNE 

08 

D9 

BALANCE 

• 09 

010 

VOLPOT 

010 
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